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= Skeptic's Dictionary (http://skepdic.com/apophenia.html): 
Robert Todd Carroll's article on apophenia 
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Supercon- 
ducting 
magnets 


turn produces an electromotive force of one volt in it as 
it-is reduced to zero at a uniform rate in one second.) 
Though higher fields would increase power density, the 
electric fields in the duct, the forces in the magnet wind- 
ings, and the magnet costs become impractically high at 
fields above this value. For the linear duct, the magnet 
geometry is unusual; a double-saddle geometry as shown 
in Figure 46 is preferred since it provides an almost uni- 
form field across the duct and allows the channel to pass 
straight through the magnet. 

The conductor choice lies between copper at room tem- 
perature, cryogenically cooled aluminum and sodium, and 
superconductors such as niobium-titanium. For central- 
station generation, the higher initial cost of the supercon- 
ducting (zero electrical resistance) winding is more than 
offset by the power consumption of resistive windings. 
Because the energy stored in the magnet is enormous, 
the magnet must be protected from damage during rapid 
shutdown. For peaking or emergency power the magnet 
requirements are different. Since a superconducting mag- 
net requires continuous refrigeration, an iron-core copper 
magnet, self-excited by part of the generator output (and 
not requiring such refrigeration), may be preferred. 

Steam plant and seed recovery. The heat-recovery ug 
contributes one-third to one-half of the combined p 
output so that its capital cost and efficiency are im 
tant factors. In many respects, the steam plant t 
by an MHD generator is similar to a conventiona 
The major differences are: radiant heat transfer 
boiler is reduced as the MHD exhaust contains 
the seed-laden gas is more corrosive: seed depog 
boiler tubes reduce heat-transfer rates; the air h 
be incorporated into the heat-recovery unit; 
the conventional regenerative-boiler-feed wats 
eliminated because the feed water now cq 
duct and combustion chamber, reducing t 
efficiency. — 

The heat-recovery unit also recovers the 
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cost of the injected potassium seed is g al times the 
cost of the fuel, 99 percent seed recove required for 
an economic system. The cost of cesix eed would re- 
quire 99.9 percent recovery, which is p y impractical. 





A the air heater 
is removed in 
‘then processed 
if 

‘increased over- 


About 80 percent of the seed is deposi 
and steam plant, the remaining 20 
an electrostatic precipitator. The g¢ 
and recycled. 

Environmental factors. One be 
all efficiency is reduced heat los 
The thermal pollution of lakes ah 
discharge of condenser-cooling 
fossil-fuelled and nuclear plants 
creasing problem. 

Conventional fossil-fuelled plant jor source O 
sulfur oxides, nitrogen oxides, and p es. The higher 
combustion temperatures in the MHD system substantially 
increase the nitrogen oxides, though the sulfur oxides re- 
main unchanged. The need to recover the seed requires 
a cleaning system that removes a high percentage of all 
particulates, though additional gas cleaning equipment is 
also required. . 
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ELECTROGASDYNAMIC DEVICES 


Electrogasdynamic-generator performance. The EGD de- 
vice illustrated in Figure 47 has several attractive features. 
Like MHD devices, it has no moving parts and high gas 
temperatures can be used. Since th must be an elec- 
trical insulator instead of a conductor, an EGD device can 
operate over the whole available gas temperature range. 
(Conductance of a gas changes with temperature.) Thus 
EGD is not restricted to “topping” applications, as is MHD. 
The electrical output is direct current, very high voltage, 
and is therefore suitable for long distance transmission 
without any need for dc/ac converters and transformers. 

For a number of complex reasons, however, EGD gen- 
erator performance is rather limited. For example, the 
electrical output of a single EGD channel (or generator) 
does not exceed about 50 watts. The size is limited by the 
electrical hand ANN: mo th alas and the maximum 
useful volta: e€ ctr si} Gonsiderable unavoid- 


a 


he environment. 


Energy Conversion 525 


able energy loss is part of the EGD process. Thus, with 
today’s technology, EGD generator performance still has 
serious drawbacks. In comparison: with MHD devices, the 
large difference in size of the two devices is one drawback. 
The MHD generator size is not limited in any fundamental 
way; the EGD converter is limited by the very high electric 
fields required for high power densities. 
Electrogasdynamic power generation. When an EGD de- 
vice is incorporated into a power-generating cycle, high- 
pressure, high-temperature gas expands through the EGD 
generator, and power is extracted from the flow. Because 
the power extracted in each single EGD converter is small, 
however, the pressure drop across each unit is small, and 
many units@muUstebe connected in series and in parallel 
to obtai eycle efficiency and power output for 
bulk pa 
Foss 
In 
fi 













ebfired a 
air would & 
Bich pressure i 
} particles (usuall 
where the particld 
each channel. At eat 
be collected: at the ne 
‘les would be recharged 
electrodes would be con 
across each stage is hig 
connection would give 4 
on the assumptions mad 
such cycles can be compa 
generating systems, and it 
of the EGD device could be 





cle systems have been proposed. 
apressed and burned with fossil 
mbustor; the hot gases carrying 
h) would enter the EGD gener- 
d be charged at the entrance 
nel exit, the current would 
el entrance the ash parti- 
the corona and collector 
parallel since the voltage 
00 volts) and any other 
her voltage. Depending 
fficiencies predicted for 
th conventional power- 
ed that the capital cost 
pwer. 










































ASSESSMENT _ 


Aside from MHD flowmete 
cations, the greatest promi 
station power generation. Ti 
MHD generator topping a 
the potential for using our: 
effectively through higher cy 

A number of technical pra 
particularly in regard to the 
and long-life requirements f 
péssibletherefore, to estima 
of a tion MHD-steé 
efficiency ov 
i MHD § 


in the nuc e: 


mps for special apphi- 
> devices is in central- 
ycle system, with an 
pnal steam unit, has 
bssil-fuel reserves more 
encies. 

eas remain, however, 
“temperature air heater 
he MHD duct. It is not 
scisely the capital costs 
yi tem, nor to be sure 
conventional fossil-fired 
ems must also compete 
power industry. In Great 
ic advantages of MHD 
ught sufficient to make the high development 
hile; their MHD research programs had been 
d by 1970. But in the Soviet Union, which 
has the largest MHD effort in the world, work on a sub- 
stantial scale continues with an MHD-steam pilot plant of 
75-megawatt output in Moscow. In the U.S. develapment 
of individual plant-items is expected to continue, but 
construction of a complete pilot plant will have to await 
solutions to the remaining technical problems. There are 
no prospects at present for developing closed-cycle MHD 
systems on a comparable scale. The prospects of EGD for 
bulk power generation are not promising. The large num- 
ber of parallel and series units required for a generator of 
useful size makes the concept of marginal feasibility. The 
EGD converter may find use, however, as a small, high- 
voltage power supply. (J.B.H./Ed.) 










































Thermoelectric devices : 


Thermoelectric devices are devices that either convert heat 
directly into electricity—in the case of thermoelectric gen- 
erators—or provide cooling by passing an electric current 
through appropriate materials—in the case of thermoelec- 


tric refrigerators. Both devices are based on thermoelectric 


effects involving interactions between the flow of heat and 
of electricity through solid bodies. Although the effects 
themselves were discovered in the first half of the 19th 
century, it is only ininerdeftadchhat the devices based on 
them have begun mi 5 wit gpnventional generators 
and refrigerators.~ Tfie Lot j owledge of solid-state 
physics in geH@ANQKE sath WSaterials in partic- 
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